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(57) Abstract 

PROBLEM TO BE SOLVED: To 
obtain a high density ink jet 
recording head in which crosstalk is 
reduced between respective 
pressure generating chambers. 

SOLUTION: The ink jet recording 
head comprises a single crystal 
silicon substrate 10 defining a 
pressure generating chamber 1 2 
communicating with a nozzle 
opening 21, and a piezoelectric 
element 300 provided in a region 
facing the pressure generating 
chamber 12 through a diaphragm 50 
constituting a part of the pressure 
generating chamber 12 and 
generating pressure variation 
therein, wherein the pressure 
generating chamber 12 is formed 
without penetrating the single 
crystal silicon substrate 10 by 
etching it anisotropically and the 
piezoelectric element 300 comprises 
a thin film formed by film deposition 
or lithography. 
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■fZ><< is* -y hSIEH^s/ K<o®BS*& 

lti*rs 1 1 ] 9 xii 1 0 (cisv vr , Hfnai^ 

\zttfci-%m&\z.<Pte< kbm^t)¥&^oy%k£ kv& 
m-<mzx'imefflm*jm-fz>T.Mk, msmijx 

JMk Sr^tf r. t Z¥mk-tZ><< v 1 * y hsOE^^ 

[BWOS 1 2 ] Iff lim^T, Suf51«!t4g Sr V 
1 y >^ioTMt5 r k ZW&k 

[|«*rl 1 3 ] !ff*JS 9-12 (Di^timz^ ffl 
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y^w— 7BEfk->y (bpsg) . ^bS^ 
(s i ox) atm^bSig (s i n x ) *»e>*5it*»eji8 

[lt*JS 1 4 ] IffjfcJg 9 ~ 1 3 <7mixMz.S$\, ffl 

-^^^-rs * t (c x <o m?s.mm :: i-* : f&i&-fz> ^k* 

WUXm. 1 5 ] fff*JS 9 ~ 1 4 (CjoV ffiKK 
J**4 r. t $rit#® i-TSW is? iszx. y V&%mr^y Y<D 

[0001] 

Lxi±mmttMj& lt, ± 19 > ^ 
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z>&t>&±m<D-i®$:mMmxmf&u zomsmzm 
mm^x <9 ^^-tirTjE^^o-e ^jde lt 

/X/HMn^&W >^SS*ri!tffl$*5-i' is* y bX. 

[0003] ift%\*&^*<mm*mm\^fez^ 

%zkic£<0 &si&£M<nm&&mki* J &Z> z k 

B, E.mm+&S&mn<7y&&\t°v ! 3-^-$k£itXB 

st**), ssiigxm^ WT-fes <t t > 5 raffiasfe*. 
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[0 00 7] 
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[0 0 10] 

-£5J±ffiSl^ i * -f >t it*, y b 5*SE»^ y K 40 

iHRvy y^7^ci vfm*Mi*mz.s. <omm 

[001]] 7S»*»SlBiro«g«-Clis Byj56£Sfc&s«B8 
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5 

[002 7] frfrZflt 9 <DW0kX°\X mij%%M* ; <mi w 
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10 0 2 8] *55^<7>JB 1 0 <OtBSt»i, $ 9 <Dmmz.te 
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[0033] frfrzmi 2©itm «ttts*sis^ 

WES**-*:: Jte^SKW^&fcWtS 

[0 0 3 4] &&;W<DMl 3<75®Mt(4, S?9~l 2C0fpJ 

D=y (psg) , #d>- y ^K-T-g^bv-y =>> 40 

(BPSG) , (Si Ox) StMfbiS? (S i Nx) t>> 

b^sm^y b'<Dmmjjmc3bz> 0 

[0035] frfrzm 1 3 (ommx^ mnm^mm<D 

[003 6] XWJKDWi 1 4 COt^f 14, 19-13 cofsj 
ZlimffimftML, j<9—=-i/y*- ! rZ>Zk\z.£. 0 hmIEBE 50 
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[0037] t$^5?f5 1 4 OSmT'li, fcfr^KHr- 

b'<Djzmm*&im&)®%iz.Mj&x'£ s c 

[0 0 3 8] *3BW©SBl 5<OfflS«tt, 3i?9~l 40{5J 

[0 0 3 9] d»*»5j(5l 5cD^T'(i, BE^J5B^*JU 
[0040] 

mm<Dmm<Dmm] mmm\) nut 

[0041] mirrtzz?^ vmmtmmi oix * 
mmmx\-mMtL (no) 

SBSKfiKStR 1 0 £ LT{4, 150^m~ 

[004 2] 1 0 <75-^(75S(C{4, -> y 3 

^**SB B BS«*^tt^ y3->y-fZ> ZklcXK) im<D 

mmzx v) mmz*itz&ti&£M 1 2 ^jFM^nxv % 

•5) 0 

[004 3] iWHSIfeny^-V^Hu jfxy hxyf 

[0044] &mt>m£.m 1 2 <75s#^]j«35 
<Djsia5(a4, -o^^m^k^^^o^Mm^i 3, 1 

4^pL-cv>S 0 CO-<^iliiKl 3, 14(1, ff 

^i6±^ 1 2 016 «t 9 /h$ 1 ^xat!^mmt.x^m lt 

klz£VM!&£tlX\,^ 

[0 0 4 5] SESSffMStSl O^^lgiiggl 3, 1 

X/H»p 2 1 1 v #-f >-^iiii8S l 4 (cigiii-^-f >^ 
i^iliip 2 2 t ifimstZtiit; X/uyw- h 2 o^ 

/ XVU^U- h 2 0 14, ff$ Ai0lj^i s 0 . 1 ~ 1 mm 
X\ »M>3 0 0tOTt\ Wili2. 5-4. 
5 [xio -6 /^] T**)2>^7^-1r7^ yir*frht£ 
Z> 0 /X/K/W- h 2 0(4, -^»ffiT«JfMS^ 1 

o £?t v ^, ^^ais^sr «»w^*»e)ffaH- 

SttWroSS LTV >?) 0 

[0 0 4 6] r -T\ ^>ym^m±ts^^>y\z^-A. 



7 

[0047] *fc, &m*)&£.m 1 2 t«a*i-5*iiw 

y^l3ii: te, y ^ut°u— h 2 0 lcflM£nfc-f > 
^^iISP2 2^LTJSii$nTJo'9. ^>^fir 

[0 0 4 8] ^m^(>^M3 1^m^^H^> JO 

? I±, / Xac/V— h 2 0 co^m^ >^^3 1 (c:>?tip]-t- 

[0 0 4 9] &m-(>?m}f$MWi3 0C£, ^ii-fV^ 
^3 l<DJli££ffMf St^T**^, yX/HiPt, 

■So 

[0050] mWfc 4 0 12, ^T" > l^Sffi^ib 20 

—m^^~-y^--y^>y^x <o \mi4 o a eMtsr 
1 i±, 4>?ffio±iii<Dm^m±~fz>/x'ji'ffl{3 2 its. 

^iap 2 3 t9\n<o^^?m%^&t<Dmmm\^& 

WiWV&^fa LX, -{^ ^{RiJffi 4 0 £r 0 . 2 mm t 30 
U ^(D—^m^ 0 . 0 2 mmC0^|*)if 4 1 i: LTV > 

2mmi LT<b £\<\ 

[005 1] — ffi^lg^l 2^^$tt/-c?^g^ 
f&Kgl OiitCii, #Jx.li*, |£{bvM-=>^A (ZrO 
2) ^Dij&fitJI^fe&S, J¥$ 1 ~ 2 u m(D5ftai5 0 
/^tSttibtv-O^o ^<7?5ft4B^5 Ofi, -U<Dmxi±ti 
?&£Ml 2<D-WM&ffif&l.X\,^ 0 

[0052] Z(D£o /«£ m*m 5 0 <7}_hcD&J±;^?g£^ 40 

i 2 icfB^ierrsfpi-nSaai, J¥£;W'J;l(i, *^o. 5 U 

mi o t. m£tm±i-£. mo. 1 ^ mco±mtais o 
tt>\ mmi-^^^mmnm^ixx. ee«^3 
oo^PjSltv^o ::t; mmm+3ooix TM 
tan 6 o , j±mwi 7 o , Ri^±m\m 8 o ^^i^^ 

£r^S>o — i±ffl*^-3 0 OCOfnjnT'jv-^JCOm 
U ffc^itt^l^±W*!lll7 0£=§-J± 

2m^<?-~>yi,xmffctz> 0 ^lt. 
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WH7 O^tHl&^tU Pimtl^mBEOPn^Cl.t^BE 
®g^£i:$^#£ffi®ft«g|53 2 0 irV^c *H 

j©K*8-ctt» rmm 6 o 300 <n&mwM 
t u ±m.M8 o*j±wm+3 0 ocommmt lt^ 

mbSfawtfLZtix^^zkicteZc £fc, 

EMM* 3 0 0 t ^fflEmm* 3 0 0 cTjiEKicJ: (? fcffi 

[0 0 5 3] a^JIMfeH&d^^SSBS^ 
fifeS^S 1 0 tcBE^IS^^ 1 2 &Mrf£fZ>T.mRZf, CI <D 
JE*IS^c»t&t5«iW»dE«(W- 3 0 0 
y°u± * 3 Ha 5 L/,e^5 e>lftB^-r ^ 0 ^ % 

H 3 , 0 4 li s E^84S 1 2 (75*s*-f6]coKffffiEls 12 5 
[0 0 5 4] *i\ S3 (a) (c^i-i^lc:. JSfSS^ 

[0 0 5 5] 0 3 (b) iCTfrf-i 5 K» »SSSffM 

StR 1 0 twffM^tlfcffi^lg^ 1 2 (C^ttii 9 0^1 
feiMfc, 0iJx.{i, *^»g«gT'{i, sfffig^fifeSSl 0<75 

^ffitdSoTlfttt® 9 0 ZlZtimZm. 1 2W$?$ tB&P 
-ff $ TffM LfcSL 1 2 tWOfttti 9 0 

Sr-Jr?*/!' • #y (CMP) tct"9 

[0056] 9 o <&*mtt, ^i-ns^ 

**utev^ 0'jx.f^ ^y->y > v-^mt 

(PSG) ^SrfflV\*Uf«fc<, ^HJS^fig-C 

[0057] 9 o oyfm&mt#f\z.m%£ 

n-f> 0iJx{i 1 ju m^T©««5^^^y (He) 
ttS 9 0 ^^W)lcjfMi--5 r. t *st-# So 

[0 0 5 8] WC, EI3 (c) (CTjvf <t 0^ ffimtfL 

mm i o Rxjmnm 9 0 5 0 imi&tZo m 

^Ag^ffM^. 0"Jx.li. 500-120 oXxDirmtF 

ximtikLxmki?*=-$j*frbt£&m$m5 oti 

[0 0 5 9] JfcjC, #E^|g±^l 2ICi=t^LT ? #t?t)Ii 
5 0 ±(Cj±m»^- 3 0 0 t:J&f8rtZ> 0 

[0060] mmm^t 300 zmriti-zumk ltj±, 

if, 04 (a) t^i-«t?IC, 
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(4, e&$##arc;fc5. rftji, ^y^y^fe^» 
teW*#^TXW««»B*T-C6 o o~ i o o o°c 

t) ^ffl^fc^-icfi, mm<Dffl&{z£%mm&nm 
[0061] i4 (b) i^^-rj;9(' s izmvm 

Btfrfett, wdRffitsft-r, mm, *'<y?V>y*& 20 
[oo62] £ be:, yvw-y^±xii^/< > * u ^ 

jit L< l4MODrfe^lc,fc <9 VBfciSOltfj 
1E<*II!£M£, 7VU# U TK^fT-roKEE^SfelCT 

[0063] LTt>s wCDj; 5 icj&R^nfdBEm 

LT4a<9, fio^J£ff$flg-C(4, JIt«l7 0li «££ 

IBl6i*i6idsjSW*-T?Ji<c< , #£eo*&SBiasi5»3f— j£© 

Mm. fe%M%Ltcmz<D&&x^m&3ritz 

•So 

[0 0 6 4] [14 (c) lOT*-r«fc5lc:> ±ffiSK 

Til, ^(C«fc •jfifclKL-O ^ 

[0 0 6 5] &^T\ Tl«6 0, ffiffl:f«l7 0Sl>* 

±«ffiK8 OSr-HMK^y^^LTTttfflKe 0(7)3: 
^^Lfcft, H4 (d) {CtH-J; 

9t-> /±H«IH7 0&O\Jt®tS]l8 0»Wiyf>y 

LTffi*j*(5IIMF|J3 2 O0>/<*— ^^SrfT?. 
[0 0 6 6] Wr, E15 (a) [ZvfrtX. *> (C, '>fc< £ 

<>BE«Wllt 70lrSn9 (cMR i o 0 £/»T5 0 50 
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Wmm^bfVstex- y^sVir* z. t lz j: o 
-f 13, 14 M&i-5o W >^5lSiiSS 1 

3, i A&Mf&irzmiDmx&^v^yte, "Otm 

il?§i 3, l 4*mwmmit1rhtz)b\z h'y^^y 

3->tnz£z>mi&t)*m$. u \, 1 3 , 

1 4(4, mm 1 00 itrfmirzwK t^^@4 

(d) ©»ca^LTfcWc|H»»4fcV\ 
[0 0 6 7] -tcom, 05 (b) {C^t-«t9(d, 
iiiiSSl 3, 1 4*»6>^3iy Y^yt>^% tzitM^z 

{*«Bil 0 0^|»*i-^ 0 ^HJS^filT'tt, Htti9 0 

X^X^-yf-l^^LtZo fc*3» #y->y 3 >3rfflV\/t4l 

[0068] W±(7?ct 5 ^exar*, EE^S^ 1 2 R0« 

ttiif-a 0 oi«$ns. 

[0069] a±fJiP^ Lyt-igrollDgRa&U^^tta: y 

»5t?g^j5KStS 10^ y X/Wxs— h 2 0 , *ia-< 
■mt&W&Z O&tM >y-mmR4 0 ilH^*LT- 

[0070] r co J; 9 (ct*SL/c-C -^ai hsSJEii 
^: yfU El^ L/iV ^giW ^y-m%^& t mti Lfc-f 
V^MIAP 2 3d>P3-r>j?Sr5jy^, *ii-T^^^3 

1 A^/X/HMn 2 1 IdM^^-C'rtSfi^-Y ^TWcL 

v \ t«i®^ 6ot ii« 8 0 1 <Dmiz.n]£&mu 

U #141115 0, T«lSK6 0&TJSE*#Bt7 0«:fct> 

[0071] :ro± 9 ne^^JOiff^T'd, 
12^, S^Hii-rsri^L^^LTv^coT, 
1 2 coPiHoopiJtt^+^iii <i"5ri *^x- 

R^mw^^?m*om-fzz-ti'>x'Z5c zco 

[007 2] sStSS^Sfe 1 0 (cy X/u/u- h 

2 0 &&5 9 W»7 5^ B£ 0 Wltl^^t>*i5g^li J » 

[0073] $<bic, jETiis^i 2*mm-z>m. 

ts %±m. 1 2 oag $ 4:3. •> ^ > ^(O^fWjc ioxlil; 

[0074] mmm2) Ei6 (a) (4, mkw&z 
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fr<Dl0rffiIk 126 (b) it, 1D6 (a) COA-A' IStB 

etc*?*. ftfF^LfciQBgifi-eiftWLyt'botisj 
[0075] 06 (a) {c^f-«te»{^ *mmmx 

vm\Z&t&3E&. 1 2 AfcffM LfcfflTifc 9 , *HJfeg 
8§T-f4, pl®<0£E2tfB^l 2AfiEWCf8^LfcV'> 

teffifctsetTi^ 7(? 

[0076] ffiSmtf&M 1 0 A<0£Eyj3S±g 1 2 A(C 

3 ojkxmmm'f-z o oanB-JtetiTv^a. 

[0 0 7 7] Sfc, @6 (b) {C^f-«t9l^ JtSSJgfiK 
W6L 1 0 Atcfl, (^Bt^^^tLfc^ttBf 5 0 |c-f 
«*&igiiP 2 2 AASffM£*U * fe{C, #14)311 5 0±lC 
HtltStS 2 5 s ^fMS1£ 3 0 A, RIM ^ 

[0 0 7 8] StltJ0R2 5 {4. 0 OWiBI^ 

pi* l&v ^sftasmftiMB i,tzymx'*:<Dms\&'&m 20 

2 5 iax mams 0 <tm >^#w^iap 2 2 At***; 

LT, *ii-f>^3 1A^)£«4S1 2(c-f>^ 

[0 0 7 9] £<bJC, §tjttR2 5±(C(4, #35^ 

3 1 A&Bf&tZ&m-J Is9W&83£8l 3 0 A&lM > 

?mmm4 oAmmznx&v, m±&®2 5±<nm 

>^#AP 2 3AI4, -Y^gffiHM OAiCfS^ .8? 
•5 4 9 lc Lfc,, 

[0080] j±.tsm^M 1 2 Att, mmm 1 1 

fct)9££Ml 2A(D—mt, iSMMKlKl 0 
AcofliJSST'Kii-t-S 4 5 (cSStt btiTi ^-5c C ©«Ett 

ffMstsi oAroffliMidte, &ts&£Mi 2Atmm-r 

5 y X/HJIJq 2 1 AiS$K$ jxfcy X/L^U— h 2 0 A 
[0 08 1] *HJ^j»T?l4 v — oro«B&JlM£4g 1 0 

f§£S 1 2 A £ffM LT tWSSWH'Jtttt-l-^iS^Jxa. 

[0 0 8 2] jfcfes. *Htt^«|T*4 N ft$g~&J$£&l 0 
AtfXBJEttiJlcy XVu^p 2 1 A&ft~tZ>; X/K/U— h 
2 0 A 4 51* Lfc#, cmcl^ 0»J 

/H*l p ^/^7x 7 f>^J; «3 4 9 tc LT fc 

4^o 

[0 0 8 3] (3i«5^t£3) 1117(4, 2Ufe^flg3tC^5 

5*«-^ y wmmmxh 5 C so 
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[0084] &$ms&w&. m 7 {zwrfx o ic, j xvu 

IP 2 1 B&ffiEE&l£j$££l 0CE«ft3 0 0 tmC 

[0 0 8 5] -ffcfc>*>, #|M#STI4, »i2© 
SUtStS 2 5 \zMfr^XJ X/K/W— h 2 0 B 

u #ffiii5oic:i4, yx^p2 iB<tiia-ra/x 

/-WigiiP 5 1 ^J&£*VC^6 0 
[0 0 8 6] PttBl 5 0ICI4, *ii-C^^3 1B{Cljl 

5 0±tC|4, / h 2 0 Bd'jAK^f^S^m 

±ffi%mo 4 5 ^-a-$tv-c^5 0 

[008 7] r ©4 0 ttjXA<r7\s— h 2 0 BI4, BLW, 

^300 (Dwmwm u& Tmt<o&m&fflki,tzw; 
*»e>EE*ig^ 1 2 tc-r >^ *mmi-z>j >?m&L 2 

6d^f*£;ivCV>5o 

[0088] ^fc, / /X;P7'W-h20B±©^y^g 
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